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(57) ABSTRACT 

A device for receiving a body ?uid for analysis, comprising a 
container and at least one sample-receiving unit Which can be 
impinged upon by the body ?uid at a receiving point and 
Which can be extracted from a guide chamber of the container 
by means of a drive unit. According to the invention, a cou 
pling device is provided in order to couple the sample receiv 
ing unit to the drive unit to ensure back and forth movement 
between the guide chamber and the receiving point. 

35 Claims, 9 Drawing Sheets 
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MAGAZINE FOR ANNULARY CAPILLARY 
LANCETS 

REFERENCE TO RELATED APPLICATIONS 

The present application is a continuation of International 
Patent Application No. PCT/EP2004/000l l7 ?led Jan. 10, 
2004, Which claims foreign priority to German Patent Appli 
cation 103 02 501.4 ?led Jan. 23, 2003, Which are hereby 
incorporated by reference in their entirety. 

BACKGROUND 

The invention concerns a device and a method for receiving 
a body ?uid for analysis according to the preamble of the 
independent patent claims. 

Single-use or rapid tests are knoWn for patient self moni 
toring especially in the case of diabetic diseases in Which 
small amounts of a body ?uid are applied to an analytical test 
element in order to determine a metabolic quantity in an 
automated measuring process. Spring-driven lancing aids for 
collecting capillary blood have been developed especially for 
the blood glucose determination Which are for example 
placed on a ?nger pad by the user in order to collect a su?i 
cient amount of blood for the subsequent analysis by a punc 
ture that should cause as little pain as possible. The blood 
Which comes out is dabbed onto a test strip as a sample 
receiving unit Which is ejected from a measuring instrument 
and this test strip is discarded as a consumable after the 
measurement is completed. Apart from the detailed steps 
Which are still time-consuming, a particular problem in this 
?eld is the risk of contamination or infection by the uncon 
trolled release of consumables into the environment. 

Based on this, the object of the invention is to avoid the 
disadvantages occurring in the prior art and to optimiZe a 
system or method of the above-mentioned type to enable a 
simple and substantially situation-independent operation 
even for laymen and to ensure a particularly hygienic han 
dling. 

SUMMARY 

The combination of features stated in each of the indepen 
dent patent claims is proposed to achieve this object. Advan 
tageous embodiments and further developments of the inven 
tion are derived from the dependent claims. 

The invention is based on the idea of driving a sample 
receiving unit as such and to furnish it With suitable elements 
for this purpose. Accordingly a coupling device is proposed 
according to the invention for coupling the sample receiving 
unit to the drive unit for a forWards and backWards movement 
betWeen the guide chamber and the receiving site. Hence the 
user does not have to touch the sample receiving unit but can 
alloW this to be automatically performed by the system. As a 
result, the measurement can be accelerated and carried out 
With a high degree of reliability and safety, and by recasset 
ting or return into the container, it is possible to ensure a 
hygienic handling and disposal. For the patient it means a 
considerable simpli?cation not least because it can be used 
discreetly Without at once for example being recognized as a 
diabetic. 

Another improvement in this regard is achieved by the 
coupling device preferably having automatically operating 
connecting means to make and disengage a form-?tting con 
nection betWeen the drive unit and sample receiving unit 
Whereby the drive unit and sample receiving unit are sepa 
rated from one another in a starting position. This can be 
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2 
advantageously achieved by the coupling device having at 
least one engaging means that can be moved betWeen a 
release position and an engaging position in a distance-de 
pendent manner during the forWards and backWards move 
ment in order to couple the drive unit and sample receiving 
unit. For a self-controlled process, it is advantageous When 
the coupling device has a guide block and in particular one 
that is formed by an inclined bevel of the guide chamber that 
can be tracked by the engaging means. 
The engaging means is advantageously located at a proxi 

mal end of the sample receiving unit and formed by at least 
one holding claW that can be shifted into an engaging position 
under its oWn tension. A mechanically particularly simple 
embodiment provides that the drive unit has a plunger and that 
the engaging means automatically engages the head member 
of the plunger When the plunger is advanced axially. 
A special aspect of the invention consists of a hooked 

plunger as a coupling device that can be hooked onto the 
sample receiving unit. With regard to the forWards and back 
Wards movement, an advantageous embodiment provides 
that the hooked plunger has a thrusting ?ank that butts against 
the sample receiving unit. In order to return the sample receiv 
ing unit, it is advantageous When the hooked plunger has a 
pulling ?ank that can engage With the sample receiving unit. 
In order to facilitate the latching and unlatching, it is advan 
tageous When the pulling and/or pushing ?ank are sloped 
toWards their free lateral edge in the direction of the forWards 
movement. 

In order to achieve a reliable coupling, it is advantageous 
When the hooked plunger has a cranked hook head such that 
the hook head protrudes laterally When it couples to the 
sample receiving unit. Another improvement results from the 
fact that the hooked plunger can be pivoted relative to the 
sample receiving unit by means of a bevelled part of the 
plunger that moves against a guide contour during the for 
Wards and backWards movement. In this connection, it is 
advantageous When the hooked plunger is guided in a tapered 
guide sleeve Which tapers in the direction of the forWards 
movement Where the tapered guide is eccentrically displaced 
relative to the central axis of the guide chamber. 

In order to facilitate the piercing of a protective foil and the 
movement into the engaging position, it is advantageous 
When the hooked plunger has a spike-like prolongation point 
ing toWards the guide chamber that is shaped on the head of 
the hooked plunger. 

In order to facilitate the latching and to ensure a de?ned 
securing of the sample receiving unit after it has been 
returned, it is advantageous When the sample receiving unit is 
held in a detachable manner by a clamping structure project 
ing into the guide chamber Where the clamping force of the 
clamping structure should be less than the maximum drive 
force of the drive unit. In this connection it is advantageous 
for a space-saving construction When the sample receiving 
unit has a proximal end section that can be elastically 
deformed in the clamping structure to open a passage cross 
section of the guide chamber in order to latch and/or unlatch 
the hooked plunger. In order to achieve this, it is advantageous 
When the clamping structure has tWo guide ribs Which run 
parallel to one another along the guide chamber and tWo 
projecting clamping cams located in a clamping area of the 
guide chamber facing the drive unit that are preferably later 
ally displaced relative to the guide ribs. 
The sample receiving unit advantageously has a recess as a 

coupling element to hook the hooked plunger. 
Another aspect of the invention is that a lancing unit is 

integrated into the sample receiving unit to carry out a lancing 
movement toWards a body part containing the body ?uid. The 
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puncture and sample collection can thus take place simply 
and hygienically in an automated sequence of movements 
While avoiding any handling by the user. 

For a particularly advantageous telescope-like movement, 
it is advantageous When the lancing unit can be displaced in a 
guide of the sample receiving unit in its direction of move 
ment. In this connection the collection of body ?uid can be 
optimiZed in such a manner that the lancing unit pierces the 
body part at a predetermined distance to a free front area or 
receiving area of the sample receiving unit. 

For a separate movement control, it is advantageous When 
the lancing unit can be coupled in a form-?tting manner With 
the drive unit by means of an allocated engaging means of the 
coupling device for a reciprocating lancing movement. A 
particularly advantageous constructional design provides that 
the drive unit has a double plunger formed by an outer plunger 
and an inner plunger that can be longitudinally displaced 
therein. 

In order to control the sequence of movement of the sample 
receiving unit and/or lancing unit, the drive unit advanta 
geously has a control device. In order to control a relative 
movement, it is also possible that the sample receiving unit 
has limit stops for the lancing unit preferably formed by 
projecting edges of the body. 

Another advantageous embodiment provides that the lanc 
ing unit can be displaced to a limited extent relative to the 
sample receiving unit against the restoring force of a spring 
member. 

For a sequence of movement that is as energy saving as 
possible, it is advantageous When the sample receiving unit 
can be moved in a sliding guide of the guide chamber. 

In order to further improve the guidance and centering at 
the intended site of collection, it is advantageous When the 
sample receiving unit is held preferably by means of a detent 
connection on a carriage that can be moved backWards and 
forWards in the guide chamber by means of the drive unit. 

The sample receiving unit advantageously has a preferably 
capillary-active transport channel for a ?oW connection that is 
largely self-acting from the collection site to an evaluation 
site Which can comprise a special analytical test element for 
examining the body ?uid on the sample receiving unit. 

Another advantageous embodiment provides that the 
transport channel is formed by a ring slot betWeen a lancet and 
a Wall area of the sample receiving unit surrounding the 
lancet. In order to favourably support the liquid transport, it is 
advantageous When the ring-shaped transport channel has a 
Widened cross-section in a transport area that faces aWay from 
the bearing side of the lancet that is loaded by gravity. 

In this connection it is favourable When the transport chan 
nel discharges onto an analytical test ?eld via a lateral outlet 
opening preferably in the transport area. It is also possible that 
the transport channel discharges onto an analytical test sleeve 
via an axial outlet opening pointing in the direction of the 
channel. 

In order to protect against damaging environmental in?u 
ences, it is favourable When the guide chamber is closed by a 
sealing foil at least in the area of an ejection opening. In this 
connection the sample receiving unit should have a free end 
area facing the direction of propulsion to pierce the sealing 
foil in order to prevent damage to the lancing unit. 

The sample receiving unit is advantageously designed as a 
test strip or preferably as an injection-molded test body in 
particular for examining blood. Another advantageous vari 
ant provides that the sample receiving unit is formed by a 
holloW needle to suck in the sample ?uid Which is preferably 
at the same time designed as a guide for the lancing unit. 
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4 
In order to make it easier to operate, it is advantageous 

When the container is designed as a magaZine for storing a 
plurality of sample receiving units. In an embodiment that is 
advantageous for controlling the movement, the container as 
a drum magaZine can have a plurality of guide chambers 
running axially each for one sample receiving unit that are 
distributed in the circumferential direction. Alternatively, a 
particularly compact design provides that the container as a 
disk magaZine has a plurality of radial guide chambers each 
for one sample receiving unit that are arranged radially. 
The invention also extends to an analytical instrument, in 

particular a transportable hand device for medical diagnostics 
containing a device according to the invention for receiving a 
body ?uid as Well as to sample receiving units With a form 
?tting drive coupling for use in such devices. 

With regard to the method, the above-mentioned object is 
achieved in that the sample receiving unit that can be coupled 
to the drive unit is retracted into the guide chamber after 
sample collection. The body ?uid is advantageously collected 
in the area of the receiving site by a lancing movement of a 
lancing unit that can be moved in the sample receiving unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is further elucidated in the folloWing on the 
basis of the embodiments shoWn schematically in the draW 
1ng. 

FIG. 1 shoWs a device for receiving and analysing capillary 
blood in an axial cut-out perspective vieW. 

FIG. 2 shoWs a sample receiving unit of the device accord 
ing to FIG. 1 in an initial position relative to a drive unit in a 
sectional axial cut-out. 

FIGS. 3, 4, and 5 shoW various positions of advance of the 
sample receiving unit coupled to the drive unit for collecting 
blood from a ?nger pad in a draWing corresponding to FIG. 2. 

FIG. 6 shoWs another embodiment With a strip-shaped 
sample receiving unit formed from foil parts in a representa 
tion corresponding to FIG. 1. 

FIG. 7 shoWs the sample receiving unit according to FIG. 6 
in a longitudinal middle section running perpendicular to the 
plane of the strip. 

FIGS. 8, 9, and 10 shoW various positions of advance of the 
sample receiving unit in a representation corresponding to 
FIGS. 3, 4, and 5. 

FIG. 11 shoWs another embodiment With a strip-shaped 
sample receiving unit supported on a carriage in a vieW cor 
responding to FIG. 6. 

FIG. 12 shoWs a partial middle section of the sample 
receiving unit according to FIG. 11 perpendicular to the plane 
of the strip. 

FIG. 13 shoWs another embodiment With a strip-shaped 
sample receiving unit supported on a spring member in a 
cut-out perspective vieW. 

FIG. 14 shoWs the sample receiving unit according to FIG. 
13 in a representation corresponding to FIG. 12. 

FIG. 15 shoWs an embodiment of a disk-shaped device for 
receiving and examining blood samples in an axial section. 

FIGS. 16 and 17 shoW the device according to FIG. 15 in a 
starting position and in a removal position of a sample receiv 
ing unit that can be pushed out radially in a partial perspective 
vieW. 

FIG. 18 shoWs another embodiment With a hooked plunger 
for an advancing and returning movement of a test strip in a 
longitudinal section. 

FIG. 19 shoWs a cut-out side vieW of a head piece of the 
cranked hooked plunger. 
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FIG. 20 shows a vieW of the rear side of a test strip clamped 
in a guide chamber. 

FIG. 21 shows a longitudinal section through the guide 
chamber according to FIG. 20 and 

FIGS. 22, 23, and 24 shoW various positions of advance of 
the hooked plunger that can hook onto the test strip in a 
perspective vieW. 

DESCRIPTION OF SELECTED EMBODIMENTS 

For the purposes of promoting and understanding of the 
principles of the invention, reference Will noW be made to the 
embodiments illustrated in the draWings and speci?c lan 
guage Will be used to describe the same. It Will nevertheless 
be understood that no limitation of the scope of the invention 
is thereby intended, such alterations and further modi?ca 
tions in the illustrated device, and such further applications of 
the principles of the invention as illustrated therein being 
contemplated as Wouldnormally occur to one skilled in the art 
to Which the invention relates. It Will be apparent to those 
skilled in the art that some of the features Which are not 
relevant to the invention may not be shoWn for the sake of 
clarity. 

The analytical device shoWn in the draWing is used to 
examine blood for patient self-monitoring especially for dia 
betics. The system comprises a storage container 10 having a 
plurality of guide chambers 12, each of the guide chambers 
having individually disposed sample receiving units 14 With 
an optionally integrated lancing unit 16 and coupling devices 
18 to couple the sample receiving units or lancing units to a 
drive unit 20 for a forWards and backWards movement 
betWeen the respective guide chamber 12 and a receiving site 
22 in the area of a body part 24 for collecting blood. 

As shoWn in FIG. 1 the container 10 is formed by a drum 
magaZine 26 constructed as a cylindrical injection molded 
part made of plastic. The guide chambers 12 therein are 
distributed in the circumferential direction and extend axially 
continuously betWeen an engagement opening 28 at the front 
end for the drive unit 20 and a discharge opening 30 at the 
opposite end for the sample receiving unit 14. The drum 
magaZine 26 has a central bore 32 With peripheral gearing 34 
for a stepping sWitch mechanism that is not shoWn in order to 
align a sample receiving unit 14 to be ejected in the feed axis 
36 of the drive unit 20. Axial blind-end bores 38 to receive a 
desiccant 40 are arranged radially and offset to the outside. 
For protection against damaging environmental effects, the 
front ends of the guide chambers 12 are closed by a sealing 
foil 42 Which is only partially shoWn in FIG. 1. 

The sample receiving units 14 are thus only intended for 
single use as so-called “disposables”. In the embodiment 
shoWn in FIG. 1, a holloW cylindrical injection moldedpart 44 
made of plastic is provided for this purpose on Which laterally 
projecting engaging means 46 of the coupling device 18 and 
stopping pieces 48 are molded thereon. An axial channel 50 
serves as a mounting for the lancet 52 of the lancing unit such 
that it can be longitudinally displaced and at the same time 
serves at least in certain areas as a transport channel for the 
automatic capillary transport of the collected blood ?uid from 
a receiving opening 54 pointing in the direction of advance to 
a test ?eld 56. This test ?eld 56 is constructed in a knoWn 
manner to detect a component of the collected blood sample 
and in particular for a glucose test. 

The tip 58 of the lancet 52 is displaced back relative to the 
front edge 60 of the sample receiving unit 14 in the feeding 
direction. The proximal end of the lancet is provided With a 
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6 
second engaging means 62 for a separate drive coupling that 
is mounted in the engaging means 46 of the sample receiving 
unit. 

Accordingly the drive unit 20 shoWn in FIG. 2 has a double 
plunger 64 for coupling to the sample receiving unit 14 and 
the lancing unit 16. This is formed by an outer plunger 66 and 
an inner plunger 68 that can be telescoped therein. The trans 
fer of reciprocating movement occurs by means of a form 
?tting connection of each of the engaging means 46, 62 of the 
coupling device 18 as elucidated in more detail beloW. 
The engaging means 46, 62 each comprise tWo holding 

claWs 70, 72 Which can be moved toWards one another in a 
pincer-like (clamping) manner in order to grip behind an 
associated head piece 74, 76 of the outer plunger 66 or inner 
plunger 68 in a form-?tting manner. It shifts automatically 
into the engagement position as the plunger advances by 
tracking an associated guide block 78, 80 (FIGS. 1 and 5) 
Where the guide block 78 for the outer holding claWs 70 is 
formed by the narroW sides of the guide chambers 12 pro 
vided With tapers 77 Whereas the inner ?anks of the outer 
engaging means 46 form a corresponding guide block 80 for 
the holding claWs 72 of the inner engaging means 62 of the 
lancing unit 16. 

In the initial position shoWn in FIG. 2 of the drive unit 20, 
the drum magaZine 26 can be rotated in a revolver-like man 
ner in order to position the desired sample receiving unit 14 
relative to the drive coupling. Then in a next step according to 
FIG. 3 the double plunger 64 is moved into the guide chamber 
12 While piercing the sealing foil 42 over the engaging open 
ing 28 and then butts against the front end of the engaging 
means 46, 62. After passing the bevels 77, the outer engaging 
means 46 ?rstly reaches its engaging position With the outer 
plunger 66 according to FIG. 4. The lateral guidance is sup 
ported in this process by the broad sides 82 of the guide 
chamber 12 Which as gliding faces are adapted to the outer 
contour of the sample receiving unit 14. During the further 
advance, the projecting free front edge 60 of the sample 
rccciving unit 14 picrccs the scaling foil 42 over the cj cction 
opening 30 during Which the lancet tip 58 that is set back 
remains protected against accidental bending. As shoWn in 
FIG. 4, the advancing movement of the sample receiving unit 
14 is stopped at the intended receiving site 22 at a predeter 
mined distance to the ?nger pad 84 so as not to impede the 
escape of blood in the subsequent lancing process. 

According to FIG. 5 the lancing process occurs With the 
outer engaging means 46 held in its engaging position secure 
from displacement by further advance of the inner plunger 68 
Whereby the inner engaging means 62 of the lancing unit 16 
also reaches its engaging position after passing the bevel 85. 
The lancing depth is limited by the displacement distance that 
is available up to the indicated stop position of the inner 
engaging means 62 Where the lancing speed should be as high 
as possible for a painless puncture. 

After the puncture the lancet 52 and the sample receiving 
unit 14 are returned in the reverse sequence according to 
FIGS. 4 to 2. Only a microscopic amount (microlitre) of 
escaped blood is required at the puncture site Which ?oWs 
automatically by capillary action to the test ?eld 56 via the 
capillary gap on the outer side of the lancet 52. Due to the 
form-?tting connection of the engaging means 46, 62 Which 
also exists in the return direction, the sample receiving unit 14 
can be retracted completely into the guide chamber 12 until 
?nally the stop pieces 48 come to rest against the Wall step 86 
of the guide chamber 12 and the double plunger 64 is released 
again. 
The embodiments described in the folloWing are provided 

functionally With the same components With the same refer 
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ence numerals as elucidated above such that to this extent 
reference can be made thereto. 

The embodiment example shoWn in FIGS. 6 to 10 differs 
primarily in that the sample receiving unit 14 is designed as a 
multilayer test strip 88. It is provided With a punched hole 90 
in its proximal section to guide the engaging means 62 of the 
lancing unit 16 Where the arms of the strip 92 formed in this 
manner have central and terminal stop shoulders 94, 96. As 
shoWn in FIG. 7, the lancet 52 is guided in an intermediate 
layer of the test strip 88 in a longitudinal slot 50 Which also 
leads as a capillary ?oW path to the test ?eld 56 and can be 
formed by punching or embossing. For technical manufac 
turing reasons, the test strip is not provided With a separate 
engaging means but as elucidated in the folloWing its move 
ment is controlled by the stop shoulders 94, 96 Whose action 
is path-dependent Whereas the lancing unit 16 tracks the 
guide block 78 of the guide chamber 12 by means of its 
associated engaging means 62. 

The sample collecting sequence shoWn in FIGS. 8 to 10 
basically corresponds to the sequence according to FIGS. 3 to 
5. A difference is that the outer plunger 66 only abuts the 
facing front edge of the test strip 88 in order to facilitate the 
piercing of the sealing foil 42 When it advances. In the stop 
position of the terminal outer stop shoulders 96 relative to the 
Wall projection 86 that is effective on tWo sides shoWn in FIG. 
9, the engaging means 62 can pass the inner stop shoulders 94 
that face one another While elastically spreading the strip arm 
92 Whereby the outer stop shoulders 96 engage in Wall 
recesses that are not shoWn. After the puncturing the retracted 
engaging means 62 that is coupled in a form-?tting manner 
With the inner plunger impinges against the inner stop shoul 
ders 94 such that the test strip 88 is also returned into the guide 
chamber 12. The inner plunger 68 is in turn released by 
spreading the strip arms 92 in a stop position of the stop step 
98 of the test strip 88 With the Wall projection 86. 

In the embodiment shoWn in FIGS. 11 and 12 the test strips 
88 are held in a carriage 100 to improve the guidance and the 
carriage can be moved longitudinally in a draW-like manner 
in the respective guide chamber 12. The carriage 100 
embraces an end section of the test strip 88 and is connected 
by means of a detent 102. For the form-?tting coupling to the 
single plunger 104, a single holding claW 70 of the carriage 
100 is provided as an engaging means (FIG. 12). Instead of a 
lancing unit integrated into the test strip 88, a separate lancing 
aid (not shoWn) is used. 

In the embodiment according to FIGS. 13 and 14 a lancing 
unit 16 integrated into a test strip 88 can be connected in a 
form-?tting manner in accordance With the previously 
described carriage 100 for a reciprocating motion by means 
of an individual holding claW 70 as a engaging means With a 
single drive plunger 104. A spring clip 105 is provided to 
transfer the movement onto the test strip 88. As it advances a 
stop position of the foil strip 88 is reached relative to a Wall 
step 106 in Which the lancet 52 can be moved further against 
the restoring force of the spring clip 104 for puncturing. 
As also in the case of the embodiment example of FIG. 7 

the effective cross-section of the transport channel 50 is lim 
ited to a ring gap by the outer diameter of the lancet 52. Since 
the lancet does not lie exactly in the middle due to the effect 
of gravity, the gap is larger in the area facing aWay from the 
bearing side. This area can be additionally extended by an 
appropriate design in order to steer the blood ?oW and to 
guide it onto the test ?eld 56 via a lateral outlet opening. 

The embodiment of FIGS. 15 to 17 comprises a ?at disk 
shaped magaZine 107 as a container 10 in Which the guide 
chambers 12 extend radially. HolloW needles 108 are stored 
radially therein in a displaceable manner as sample receiving 
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8 
units 14. The holloW needles or sample tubes 108 in turn form 
a guide for a separately movable lancet 52. The drive coupling 
is by means of engaging means 46, 62 Which can be moved 
into the front advance position shoWn in FIG. 12 by means of 
angled push rods 110, 112 Which successively engage parallel 
to the disk axis in the open-ended guide chambers 12 of the 
drive unit 20. The collected blood ?oWs via the holloW needle 
108 axially to the sleeve-shaped test ?eld 56 Whose response 
to an analyte can be optically detected through the calotte 
shaped WindoW 114. 

In the embodiment shoWn in FIGS. 18 to 24 the coupling 
device 18 has a hooked plunger 116 that can be coupled to the 
test strips 88 in a drum magaZine 26 Which is driven at its 
proximal end 118 for a reciprocating movement. The distal 
end of the hooked plunger 116 is provided With a hook head 
120 that is angled over a knee piece 119. In accordance With 
FIG. 19 this has a driving ?ank 122 that abuts against the rear 
end of a test strip 88 to advance the strip and a pulling ?ank 
126 that can engage in a recess 124 of the test strip 88 to return 
the strip. In order to secure the stop position and to facilitate 
the disengagement, the ?anks 122, 126 are sloped in the 
direction of advance toWards their free lateral edge. A spiked 
projection 127 molded onto the front end of the hook head 
120 With its tip pointing in the direction of advance enables an 
easy piercing of a foil Which tightly seals the guide chamber 
12. 
The hooked plunger 116 is mounted in a guide sleeve 128 

Which can be aligned With the desired guide chamber by 
means of a drum or index Wheel 132 provided With conical 
centering openings 130 at the front end of the drum magaZine 
26. 
As best shoWn in FIGS. 20 and 21 the proximal end sec 

tions of the test strips 88 are held in a detachable manner in 
their respective guide chamber 12 by a clamping structure 
134. For this purpose, the clamping structure 134 has tWo 
laterally spaced clamping cams 136 projecting into the guide 
chamber 12 Which interact With outWardly offset guide ribs 
138 extending longitudinally in the guide chamber 12. In this 
process the test strip 88 that is clamped at its end is curved 
outWards at right angles While bending elastically such that 
the test strip provides an extended engagement cross-section 
140 for the hooked plunger 116. 

FIGS. 22 to 24 illustrate the controlled guidance of the 
hooked plunger 116 during the engagement and disengage 
ment process. The angling of the plunger displaces the guid 
ing cone 130 relative to the central axis of the guide chamber 
in the circumferential direction of the drum Wheel 132 
Whereby the hook head 120 projects laterally toWards the test 
strip 88. When the spiked projection 127 is inserted, a loWer 
Wall 142 of the guide chamber 12 forms a guide surface until 
the knee piece 119 runs up against the bevel 144 of the guide 
cone 130. As a result the hook head 120 is lifted during a 
pivoting movement of the hooked plunger 11 6 and the pulling 
?ank 126 engages behind the edge of the recess 124 Whereas 
the pushing ?ank 122 abuts against the end of the strip (FIG. 
23). As it advances further in the stop position of the pushing 
?ank 122, the clamping force of the clamping structure 134 is 
overcome by the higher driving force of the drive unit (not 
shoWn) Whereby the test strip 88 gets free of the clamping 
projections 136 and ?nally reaches the receiving position. In 
this process, the cranked hooked plunger is guided and 
secured betWeen the opposing Walls 142 and 146 of the guide 
chamber 12. 

During its return movement the upper portion 148 of the 
knee piece 119 of the hooked plunger 116 impinges on the 
upper cone edge 150 of the guide cone 130 and as a result is 
pressed doWnWards until it disengages in the clamping posi 
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tion of the test strip 88. The slope of the pulling ?ank 126 
ensures that the blocking action is less than the maximum 
pulling force and the hooked plunger 116 again disengages 
from the recess 124. The guide sleeve 128 ensures that the 
hook head 120 does not hook onto the drum Wheel 132 during 
the advance and return. The consumed test strip 88 is held 
clamped in the correct position and it is possible to advance to 
the next guide chamber in the magazine 26. 

The invention claimed is: 
1. Device for receiving a body ?uid for analytical purposes 

comprising: a container; at least one sample receiving unit for 
a single-use test that can be pushed out of a guide chamber of 
the container by means of a drive unit and to Which the body 
?uid can be applied at a receiving site; Wherein the container 
is designed as a magazine for storing a plurality of sample 
receiving units; 

a lancing unit constructed as a lancet is integrated in the 
sample receiving unit to carry out a lancing movement 
toWards a body part of a test person; 

means for separately retracting the sample receiving unit 
and the lancing unit into the guide chamber; Wherein the 
means for separately retracting the sample receiving unit 
and the lancing unit includes a double plunger incorpo 
rated into the drive unit; 

the double plunger having an inner plunger received inside 
an outer plunger in a telescoping manner; 

the sample receiving unit and the lancing unit each having 
holding claWs con?gured to move in a clamping manner 
to couple the sample receiving unit to the drive unit for a 
forwards and backWards movement betWeen the guide 
chamber and the receiving site; 

the guide channel having outer guide blocks positioned to 
clamp the holding claWs of the sampling unit to the outer 
plunger When the outer plunger is extended; and 

the sample receiving unit having inner guide blocks posi 
tioned to clamp the holding claWs of the lancing unit to 
the inner plunger When the inner plunger is extended. 

2. Device according to claim 1, Wherein the drive unit and 
the sample receiving unit are separated from one another in an 
initial position. 

3. Device according to claim 1, Wherein the drive unit and 
sample receiving unit couple in a form ?tting manner. 

4. Device according to claim 3, Wherein the holding claWs 
are movable in a distance-dependent manner betWeen a 
release position and an engaging position during the forwards 
and backWards movement. 

5. Device according to claim 3, Wherein the outer and inner 
guide blocks are each formed by an inclined bevel that can be 
tracked by the engaging means. 

6. Device according to claim 3, Wherein the holding claWs 
are located at a proximal end of the sample receiving unit. 

7. Device according to claim 3, Wherein at least one of the 
holding claWs is shifted into an engaging position under its 
oWn tension. 

8. Device according to claim 3, Wherein the double plunger 
has a head member and that the holding claWs automatically 
engages the head member of the double plunger When the 
double plunger is advanced axially. 

9. Device for receiving a body ?uid for analytical purposes 
comprising a container and at least one sample receiving unit 
for a single-use test that can be pushed out of a guide chamber 
of the container by means of a drive unit and to Which the 
body ?uid can be applied at a receiving site, Wherein a lancing 
unit is integrated into the sample receiving unit to carry out a 
lancing movement toWards a body part containing the body 
?uid; 
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10 
Wherein the drive unit has a double plunger that can be 

longitudinally moved therein to separately extend and 
retract the sample receiving unit and lancing unit; 

the double plunger having an inner plunger received inside 
an outer plunger in a telescoping manner; 

the sample receiving unit and the lancing unit each having 
holding claWs con?gured to move in a clamping manner; 

the guide channel having guide blocks positioned to clamp 
the holding claWs of the sampling unit to the outer 
plunger When the outer plunger is extended; and 

the sample receiving unit having guide blocks positioned to 
clamp the holding claWs of the lancing unit to the inner 
plunger When the inner plunger is extended. 

10. Device according to claim 9, Wherein the lancing unit 
can be displaced in a guide of the sample receiving unit in its 
direction of movement. 

11. Device according to claim 9, Wherein the lancing unit 
can puncture the body part at a predetermined distance to a 
free front area of the sample receiving unit. 

12. Device according to claim 9, Wherein the lancing unit 
can be coupled in a form-?tting manner to the drive unit by 
means of the holding claWs for a reciprocating lancing move 
ment. 

13. Device according to claim 9, Wherein the drive unit has 
a control device to control the sequence of movements of the 
sample receiving unit and/or lancing unit. 

14. Device according to claim 9, Wherein the sample 
receiving unit has limit stops for the lancing unit formed by 
projecting edges of the body. 

15. Device according to claim 1, Wherein the sample 
receiving unit can be moved in a sliding guide of the guide 
chamber. 

16. Device according to claim 1, Wherein the sample 
receiving unit has an analytical test element to examine the 
body ?uid. 

17. Device according to claim 1, Wherein the sample 
receiving unit has a capillary active transport channel for the 
body ?uid. 

18. Device according to claim 17, Wherein the transport 
channel is formed by a ring gap betWeen a lancet and a Wall 
area of the sample receiving unit surrounding the lancet. 

19. Device according to claim 17, Wherein the transport 
channel ends on an analytical test ?eld via a lateral outlet in 
the transport area. 

20. Device according to claim 1, Wherein the guide cham 
ber is closed by a sealing foil at least in the area of an ejection 
opening and that the sample receiving unit has a free end area 
facing the direction of advance to pierce the sealing foil. 

21. Device according to claim 1, Wherein the sample 
receiving unit is constructed as a test strip or as an injection 
molded test body in particular for examining blood. 

22. Device according to claim 1, Wherein the container as a 
drum magazine has a plurality of guide chambers running 
axially each for one sample receiving unit that are distributed 
in the circumferential direction. 

23. Analytical instrument and in particular transportable 
hand device for medical diagnostics, comprising a device for 
receiving a body ?uid according to claim 1. 

24. Sample receiving unit for a body ?uid in particular a 
test strip or tube having coupling means for a form-?tting 
drive coupling in order to push it out of and return it into a 
guide chamber for use in a device according to claim 1. 

25. Device according to claim 9, further comprising: 
the double plunger having an inner plunger received inside 

an outer plunger in a telescoping manner; 
the sample receiving unit and the lancing unit each having 

holding claWs con?gured to move in a clamping manner; 
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the guide channel having guide blocks positioned to clamp 
the holding claws of the sampling unit to the outer 
plunger When the outer plunger is extended; and 

the sample receiving unit having guide blocks positioned to 
clamp the holding claWs of the lancing unit to the inner 
plunger When the inner plunger is extended. 

26. A device for receiving a body ?uid for analytical pur 
poses, comprising: 

a container de?ning one or more guide chambers; 
a unitary disposable received in each of the guide cham 

bers, the disposable including a sample receiving unit 
integrated With a lancing unit, the lancing unit being 
moveable relative to the sample receiving unit; 

a drive unit con?gured to extend and retract the sample 
receiving unit and the lancing unit in a separate manner 
relative to the guide chamber; 

a coupling device con?gured to couple the drive unit and 
the disposable in a form ?tting manner to facilitate the 
extension and retraction of the sample receiving unit and 
the lancing unit in the separate manner; and 

Wherein the coupling device includes holding claWs on 
both the sample receiving unit and the lancing unit con 
?gured to move in a clamping manner. 

27. The device of claim 26, further comprising: 
the drive unit including a double plunger; 
the double plunger including an inner plunger received 

inside an outer plunger in a telescoping manner; 
the inner plunger and the outer plunger both having a head 

piece; and 
the holding claWs being con?gured to grip the head pieces 

of the inner plunger and the outer plunger in an form 
?tting manner to facilitate separate retraction. 

28. The device of claim 26, Wherein the drive unit includes 
angled push rods. 

29. The device of claim 26, Wherein the sample receiving 
unit has a test ?eld to analyZe the body ?uid. 

30. The device of claim 26, Wherein the container is a drum. 
31. The device of claim 26, Wherein the container is a disc. 
32. A method, comprising: 
coupling a drive unit to a sample receiving unit that 

includes an integrated lancing unit by coupling the drive 
unit in a form ?tting manner to at least the lancing unit, 
Wherein the sample receiving unit and the lancing unit 
are integrated together to form a unitary disposable; 
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extending the sample receiving unit out of a guide chamber 

of a container With a drive unit; 
cutting an incision in skin With the lancing unit by extend 

ing the lancing unit from the sample receiving unit With 
the drive unit; 

retracting the lancet from the incision With the drive unit; 
collecting body ?uid from the incision With the sample 

receiving element after said retracting the lancet; 
retracting the sample receiving unit into the guide chamber 

With the drive unit after said collecting the body ?uid; 
Wherein said coupling the drive unit to the sample receiving 

unit further includes coupling the drive unit in a form 
?tting manner to the sample receiving unit; 

Wherein the drive unit includes a double plunger that has an 
inner plunger received inside an outer plunger in a tele 
scoping manner; 

Wherein the sample receiving unit and the lancing unit each 
have holding claWs con?gured to move in a clamping 
manner; 

Wherein the guide channel and the sample receiving unit 
each have guide blocks; and 

Wherein said coupling the drive unit to the sample receiving 
unit includes 
clamping the holding clamps of the lancing unit to the 

inner plunger With the guide blocks in the sample 
receiving unit by extending the inner plunger, and 

clamping the holding clamps of the sampling unit to the 
outer plunger With the guide blocks in the guide chan 
nel by extending the outer plunger. 

33. The method of claim 32, further comprising: 
disengaging the drive unit from the sample receiving unit 

after said retracting the sample receiving unit into the 
guide chamber. 

34. The method of claim 33, Wherein said disengaging the 
35 drive unit includes: 

40 

unclamping the holding clamps of the lancing unit from the 
inner plunger by retracting the inner plunger; and 

unclamping the holding clamps of the sampling unit from 
the outer plunger by retracting the outer plunger. 

35. The method of claim 32, further comprising: 
positioning the drive unit to engage a second sampling unit 

by indexing the container. 

* * * * * 
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